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( ) $A\in \mathcal{P}^{+}$ $G\in \mathcal{G}$
$\pi_{A}(G)=GAG$ $\mathcal{P}^{+}$ $L_{G}A=GAG^{*}$ $\mathcal{G}_{n}$ (



























$=\dot{X}(t)-(\dot{\Gamma}\Gamma^{-1}X+X(\Gamma^{*})^{-1}\dot{r}^{*})(t)$ . . $\Gamma^{-1}=-\Gamma^{-1}\dot{\Gamma}\Gamma^{-1}$






$f(0)=I$, $f”=f’f^{-1}f’$ , $f”f^{-1}=(f’f^{-1})^{2}$
$(f’f^{-1})’=f’’f^{-1}+f’(f^{-1})’=(f’f^{-1})^{2}-(f’f^{-1})^{2}=0$
$t$ $0$ $f’f^{-1}=C$ $C$
$C=f’(0)f(0)^{-1}=f’(O)$ $C=c*$
$\lceil_{f(t)\text{ }}f’(t)$ $C$ $t\in[0,1]$
$(\log f)’=f’f^{-1}=C$ $\exists D$ ;log $f(t)=tC+D$ .












( Thompson (part) metric 2
$[10, 4]$ )
:
Theorem 1. $\Vert|\Vert|$ $L_{||\#}$
$L_{\#\#}(X;A)=\Vert|X\Vert|_{A}=\Vert|A^{-1/2}XA^{-1/2}\Vert|$
Finsler






$d_{1} \uparrow(A, B)=\int_{0}^{1}\Vert|(A\# tB)^{-1/2}(\frac{d}{dt}A\# tB)(A\# tB)^{-1/2}\Vert|dt$ ,
Finsler
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$A,$ $B$ path $\gamma$ $P(A, B)$
$d_{\# 1}| \int(A, B)=\inf\{L_{\Vert 1}|N(\gamma)|\gamma\in P(A, B)\}$
:








(Theorem 2 ) Hiai-Kosaki[8] -
$\Vert|\int_{0}^{1}H^{t}XK^{1-t}dt\Vert|\geqq\Vert|H^{1/2}XK^{1/2}\Vert|$
Proposition1





$\ell(\gamma)\geqq\int_{0}^{1}\Vert|H’(t)\Vert|dt\geqq\Vert|\int_{0}^{1}H’(t)dt\Vert|=\Vert|$ log $B-\log A\Vert|$ .
:
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$X^{t}P(A, B)X=P(X^{*}AX, X^{*}BX)$ inf
homegeneity path reduce
(Theorem 2 ) $C=A^{-1/2}BA^{-1/2},$ $\Gamma(t)=$
$P( \Gamma)=\int_{0}^{1}\Vert|C^{-t/2}(C^{t}\log C)C^{-t/2}\Vert|dt=\Vert|\log C\Vert|$ :
$\gamma(t)=A^{1/2}\Gamma(t)A^{1/2}=A^{1/2}C^{t}A^{1/2}=A\# tB$.
$d(A, B)=d(I, C)=\Vert|\log C\Vert|=\Vert|\log A^{-1/2}BA^{-1/2}\Vert|$ . $\square$
3.
Thompson metric
$d(A, B) \equiv\inf_{\gamma}\ell(\gamma)=\ell(A\# tB)=\Vert\log(A^{-1/2}BA^{-1/2})\Vert=d(A^{-1}, B^{-1})$
$=d(X^{*}AX,X" BX)$ $(\exists X^{-1})$
$= \log(\max\{\Vert A^{-1/2}BA^{-1/2}\Vert, \Vert B^{-1/2}AB^{-1/2}||\})$
$= \log(\max\{r(A^{-1}B), r(B^{-1}A)\})$






$\Vert A\Vert\leqq\Vert|A\Vert|\leqq\Vert A||_{1}$ .
$||\log A_{n}||\leqq\Vert|\log A_{n}\Vert|=d(I, A_{n})\leqq\exists M$
$0<e^{-M}\leq A_{n}\leq e^{M}$
$\epsilon>0$
$\epsilon’=\min\{\log(1+\epsilon e^{-M}), -\log(1-\epsilon e^{-M})\}$
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